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AMRLevel

AMRNavierStokes

m_projector: class CCProjector

u_old, u_new,
lambda_old, 
lambda_new

: class LevelData<FArrayBox>

CCProjector

phi, pi,
e_sync,
e_lambda

: class LevelData<FArrayBox>

advance()
computeAdvectionVelocities()
advectScalar()
predictVelocities()
postTimeStep()
regrid()
postRegrid()
initializeGlobalPressure()
initializeLevelPressure()
initialData()
postInitialize()
computeDt()
computeInitialDt()

levelMacProject()
applyMacCorrection()
LevelProject()
correctCCVelocities()
doSyncOperations()
doSyncProjection()
computeVDCorrection()
doPostRegridOps()
initialVelocityProject()
initialLevelProject()
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AMR

Vector<AMRLevel>

AMRNavierStokes
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���D+RQ-K '!M ,.+-,wWG)�VA#\f�)!& #!,�&5u $!V6_*,�fbad$XQ�Q-K SD,�Qte6) # '7K6+-,�#�)>V Qte6,.)�V6,~'�&8,w+-,�VXQR,�#
9�V�A " ,%r `*zPD 9j+a$6+ ,C# QR) WG)�S/'!$XQR, Qte6,�#�9 c $6+t9 46, QR,7&�Sx+ %)!& Qte6, +t9�V6_�M ,�f^M ,G46,7M
$!' #FKXQR,* 

9N9 9" �� ����rN���f1�"'��� yz�P�W"'���N��������� �!�#"%$�"'&'"�1'q� " ) ,�V6+p$!&], Qte6, +-)�MN$XQ^9 )�V K!'!'�&8) �F9�SDK6QR,7M P
+ KXQ^9j+ B>,w+ Qte6, 9�V6Ww)>S/'7&],G+ +t9 '!M , #�9 46,�&8_*,�V6WG, WG)�V6+-Qt&]K!9NVXQ�� KF'!'!M P K WG,�M M f�WG,�VXQR,7&],�#
KF'!'7&]) �F9NS KXQR,~'�&8)?>�,wWGQ^9 )�V A 0FT1�!* T C4CPD� 

/ ' 0�
 �� �#�4&�QG1�"'�4� " e6, r+* u�} - O WG) #!, $6+ ,G+ Qte6, K!'!'�&8)!K6W�e )8% 3 ,7&]_*,7&
	 T�)�M ,7MNMjK
A 3 T�|4`ED��i&8,CBbV6,�Sx,�VXQ~9j+ 9NV�Qte6,�%)F&(S�)8% '!M )>W .�f@+-Qt&($6WGQt$!&],C#��iV6,w+RQR,�# _>&(9@#!+��%: 9 Qte &],pf
BbV6,�Sx,�VXQ09�V Q^9NSD,~K6+ :l,�M MbK7+x+�'7K6Ww,\ � e*9NM , Qte6,�E F2G�N'E6F2G2HJI�KLIJM 9NVXQR,�& %sK6Ww,�9NV~Qte6,
T e6)�S('*))E6F2GGFRQ emI4HXI'jLI�aJ]JI'a2U M 9,'�&]K�&8P S K!V7K7_\,w+~Qte6,	'7K6+t9jW K #FK!'XQ^9 46,aK!M _*)!&(9 Qte!S �
Qte6, r+* u�} - O 9�S.'!M ,�Sx,�VXQ-KXQ^9j)>Vo9�S.'*)*+-,w+xK # #�9 Q^9j)�V7K!M�KFM _*)!&(9 Qte!S09jW &],Gv=$*9�&],7SD,7VXQR+[�%9�V
Qte6, %)F&(S )8%[,�V6+p$!&(9NV6_ Qte7KXQ~Qte6, +-)�MN$XQ^9 )�V ,�S.'!M )XP6+�'�&8)�'*,7& Ww)*K�&]+-,�f;B{V6, 9�VXQR,�& %sK7WG,
SDKXQRW�e*9�V6_ Ww)>VA#�9 Q^9j)>V6+ %)F&�eXP!'\,�&;'\)�M 9 W���'7K7&LK '*)�M29jW��=KFVA# ,�MNM29�'XQ^9 W.)>'*,�&]K6QR)!&8+w 
9" � qE�O���0$v��&'"%�n:0*E9e,#���f1�"'����?I*E��9��8*5��*E$w��&%"'�n: 9�"��8Qf� "'�4��? �5�8��� *G1��m� �R@ " ) ,7V6+�$!&8,
'*)\QteaWG)�V6+ ,7&847KXQ^9j)�V K!VA# +RQ-K '*9�M 9 Q(P[�dKFV 9�S.'!M 9 W79 Q &8,CHb$ �F9�V6_ +RQR,�' 9 + WwK�&�&s9j,�# )�$XQ
QR)�,7V6+�$!&8, Qte7K6Q+Hb$ ��,w+xK�&8, Ww)>V6+p9 +-QR,7VXQ K6W�&8)*+ + Qte6, WG)!K�&8+ ,pf BbV6, 9�VXQR,7& %sK6Ww,* " e6,
'�&8,w+-,�V6WG, )8%(#�9 c $6+t9 46, Sx)�Sx,�VXQt$!SHb$ ��,w+ K6W�&8)*+ + Qte6, Ww)!K�&8+ ,pf BbV6, 9�VXQR,�& %sK7WG,
&],Gv=$*9�&],G+[Qte7K6QxQte*9j+FH{$ � Ww)!&�&8,wW�Q^9j)�V +RQR,�' '*,�#!)�V6,o9�VoKFVa9�S.'!M 9jW69 Q SDK!V!V6,�& %)!&
+-Q-K '*9�M29 QsP� 

9 9" ��8&%&'" �O1�"%�	�j*G1�����"'�5Kn:09�"g,#���=KL�����N�	���4�P��1�� *4"%�v1 ? @ " ) ,7V6+�$!&8, Qte7K6Q Qte6, #�9 46,�&8_*,�V6WG,
Ww)�V6+RQt&LK*9�VXQd9j+l,7V %)!&]Ww,C#�'7&])�'\,�&�M P KXQ Ww)!K�&8+ ,pf BbV6, 9�VXQR,�& %sK7WG,w+ /�+-,w,5Qte6, #�9j+-W�$6+-+t9j)�V
9�VsA * T C�CPD ��K '�&8)?>�,wWGQ^9 )�V '7K7+-,�# )�V K S/$!M Q^9�M ,G46,�MD#�9j+-W�&],�Q^9:9GK6Q^9 )�V )8%5Qte6,oWw,7MNM f
Ww,7VXQR,�&],C# '�&8)?>�,wWGQ^9 )�V )8%7A 0FT1� * T2C�CPD.9j+ KF'!'!M29j,C# QR) Qte6, S.$!M Q^9NM ,G46,7M�46,7M )�W79 QsP
B�,7M #h 

9N9 9" ��������b��1����N*E� �G�0�b�#�N�}, *�1�"'���yub,CBbV6,�Sx,�VXQ 9NV Q^9NSD, K!M )�V6_ : 9 Qte H{$ � Ww)!&�&8,wW�Q^9j)�V
K6Q�Ww)!K7&]+-,�f BbV6, 9�VXQR,�& %sK7WG,w+aW�K!V M ,�KA# QR) 4*9j)�M K6Q^9 )�V6+ )8% %�&8,w,G+-Qt&8,�K!S '7&],G+ ,7&847K�f
Q^9j)�V� r Ww)!&(&],wW�Q^9j)�V&'7K6+ ,C# )�V~Qte6, 46)�M $!SD,(#�9j+-W�&8,�'7K!V6WGP K!'!'�&8)!K7W7eo9�V A * T C�CPD
9j+ WG)�S.'!$XQR,�# '7K6+ ,C# )>V K!V K!$ �F9�M29 K�&IP '7K7+-+p9 46,�M P KA#*46,wW�QR,�#�+-W�K!MjK7&� " e*9 + Ww)!&(&],wWpf
Q^9j)�V 9j+5Qte6,�V~KF'!'!M29j,�# QR) Qte6,/K #*46,GWGQ^9 )�V 46,�M )>W69 QsP B>,�M #�QR)�WG)F&(&],GWGQ+%)!&%,�&�&8)!&]+[9�V
%�&],G,w+RQt&],�K!S '�&8,w+-,�&I47K6Q^9 )�V� 

/�W 0�r #FKF'XQ^9 46, &8,w_�&s9@# #�9�V6_= @ r %LQR,7& K &],w_>&(9@# #�9NV6_ )>'*,�&]K6Q^9 )�V e7K6+ K!M QR,7&],�# Qte6, r * u
e*9 ,�&]K�&]W7eXP �\Qte6,i+ )�M $XQ^9j)�V[S.$6+RQ '\,x&8,�f 9NV*9 Q^9jKFM29:9�,�#��*K6+ #!,GQ-K*9�M ,C# 9�V5Qte6, O>)8%LQs: K�&],Dg ,w+t9j_�V
g )�W�$!Sx,�VXQ� C3 '*,�&]K6Q^9 )�V6+D9�V6W7MN$A#!, �
9" &],pf^'7&])?>�,wW�Qi46,7M )�W79 QsP B>,�M # QR) ,�V6+p$!&],~9�V6WG)�S.'�&8,w+-+p9,'*9�M 9 Q(P
9 9" D9�V*9 Q^9 K!M 9:9�,~'�&8,w+-+�$!&8,(B>,�M # %)!&�V6,�:y_>&(9@#ae*9j,7&LK�&8W�eXP
9N9 9" &],GWw)�S.'!$XQR,(%�&8,w,G+-Qt&8,�K!S�'7&],G+ ,7&847KXQ^9j)�V %)F& V6,p:y_�&s9@# e*9 ,�&]K�&]W7eXP� 

/ #E0 cCg4(65 } 7*3 QR) '!M )�Q B{M ,w+^@ r Q +�'\,wW79 B�,C# 9�VXQR,7&847K!M +���Qte6, +-)�MN$XQ^9 )�V�9j+D: &(9 Q�QR,�V )�$XQxQR)
eA# % 5 '!M )�Q B{M ,w+G " e6,G+ ,0'!M )\Q BbM ,G+�W�K!V '*,0&],wK # KFVA# '�&8)>WG,w+-+ ,C#o$6+p9NV6_/Qte6, T e6)�S7'\)��i9 +

*



$XQ^9NM 9 Q(Pw 
/�, 0 T e6,wW .�'\)>9�VXQ@f &],G+-Q-K�&IQ�W�K!'7K '*9NM 9 Q(P7'7K7+-,�#/)�V/eA# % 50W7e6,wW .7'*)�9�VXQ BbM ,G+w @ r Ww)�S.'!$XQ-K6Q^9 )�V

SDKGP '*,�&8,w+RQ-K�&8QR,C# $6+t9�V6_&#FKXQ-K : e*9jW7ea9 + '*,7&(9j)E#�9jWwKFM M P~: &(9 Q�QR,�V QR) eA# % 5 W7e6,wW .�'\)>9�VXQ
BbM ,G+w 

1= j�u"%&'� �N1������ ���s�NQf�M�8�N��9���9x�w*f� 1�"'�N&'� � � (7)!&xQte6, - rlO�r�T�r - S.9NM ,w+RQR)�V6, }C&],Gv=$*9�&],7SD,7VXQ��
+p$!'!'*)!&8Q %)!&h+�$6+p'*,7VA#!,�#�'7K7&8Q^9jW7M ,G+i9�V09�V6Ww)>S/'7&],G+ +t9 '!M ,6Hb$*9@#[: 9�MNM '\, K # #!,C#.QR)[Qte6,5r+* u } - O
WG) #!,\ 

<$�)2 
�=���D � �	 ^�$��9 �  �  ����D�
" e6,xr+* u } - O WG) #!,[9j+ #!,w+t9j_>V6,�# QR) $6+-,xQte6,[T e6)�S7'\) 9NV %�&LK6+-Qt&($6WGQt$!&],'��: e*9jW7e~e7K7+ Qte6, %)�MNM )�: 9NV6_
W�e7K7&LK6WGQR,�&s9j+RQ^9jWG+ �

�! ~6������ ���m�M1�� *4�W@ T e6)�S('*) 9 +.K T���� W7MjK6+ +~M 9,'�&]K�&8P : 9 Qte +p$!'!'*)!&8Q %)!& 9�VXQR,7& %sK6W79�V6_ : 9 Qte
(7)!&8Qt&LK!V�* *= } V0_*,7V6,�&LK!M �hT�����9j+ $6+ ,C#�%)F& #FK6Q-K0+RQt&�$6WGQt$!&8,w+5K!VA#~)�'\,�&LKXQ^9j)>V6+i)�V 9N&�&8,w_�$!M K�&
+-,GQR+5)8% Ww,7MNM +[��: e*9�M ,n(�)!&IQt&LK!V 9j+ $6+-,�# %)!&DH�)*K6Q^9NV6_�f^'\)>9�VXQ@f 9�VXQR,�V6+t9 46,[)>'*,�&]K6Q^9 )�V6+ )�V &],G_�$!MjK7&
'!M )>W .w+5)8% Ww,7MNM +w 

1= �� ���j*E"'�^9��N�������8�f�#"�1�"'���	yz�P�O9�"o�N1��0"%$�QG1���9	�R���R�m�=q @ " e6,C+RQt&LKXQR,w_�P ,�S.'!M )XPG,�# '�PxT e6)�S('*)L�
: e*9jW7e 9 + W�K�&(&(9 ,�# )\46,7& QR)�r+* u�} - O ��9 +DQR)&#�9 4*9 #!, Qte6, _�&s9@#!+ )>V�,wK7W7e M ,�46,�M{K!SD)�V6_ '7&])7f
WG,w+-+ )!&]+��{KFVA# QR) $6+ , *o#�} %)!& WG)�S.S/$!V*9 W�KXQ^9j)�V '*,GQ: ,G,�Vo'7&])�Ww,G+ +-)!&]+G 

Z= ��8*5�0� �8*f�.� �uQf�#�N��"%�v1���� yg*E���	@ } V!'!$XQR+ QR)�Qte6, WG) #!, K�&8,�'7&])�4*9@#!,�#aQte!&])�$6_>eoK QR, �7Q/9NV!'!$XQR+
BbM , : e*9jW7e 9j+ '7&])�Ww,G+ +-,�# $6+p9NV6_ Qte6, T e6)�S7'\)	�LP S�e
�XP6S�Y�I $XQ^9�M29 QsP W�M K7+-+G 

<$�"< ��� �&�; �  ����B�!� 9 ��� 
� � �!�  #n�
" e6,[_*,�V6,7&LK!M>W7MjK6+ + +RQt&�$6W�Qt$!&],.)8% Qte6,0r+* u } - OaWG) #!, 9 + �

�! � , S K .t, $6+ , ) % Qte6, E F2G K!VA# E FJG2HJI�KXIXM 9�VXQR,�& %sK7WG,�W�MjK6+-+ ,G+ 9�V T�e6)>S7'\) QR) S K!V7K7_\,
Qte6, _\,�V6,�&]KFMhr * u K!M _*)!&(9 Qte!S  " e6,�E F2G W7MjK6+ + SDK!V7K7_*,G+xQte6,�S.$!M Q^9NM ,�46,�MbK6+�'\,wWGQR+D)8% Qte6,
K!M _*)!&s9 Qte!S��>+p$6W�e.K6+ Qte6,/S.$!M Q^9�M ,G46,7M!KA#*47KFV6WG,x+RQt&LKXQR,w_\P[�h&],w_>&(9@# #�9NV6_ )�'\,�&]K6Q^9 )�V6+[�>,GQRW'�F: e*9�M ,
Qte6,4E F2G2HXI�KXIJM0W�M K7+-+i9j+ #!,w+t9j_�V6,C#/QR)[,7V6W�K!'6+�$!M K6QR,+#FKXQ-KDK!VA#/)>'*,�&]K6Q^9 )�V6+�)>VDK +p9NV6_�M ,5r * u
M ,G46,�M8��+�$6W7e~K6+ Qte6,0+p9NV6_�M ,pf^M ,�46,�M>KA#*47KFV6WG,[+-QR,7'� 

1= 4E F2G2OXP�KRQ'I SXT�U�VfWXILY� j��+gmMJQ6l E FJG2HJI�KXIXM 9�S.'!M ,7SD,7VXQR+ E F2G2HJI KXIJM W�MjK6+-+ %)!& Qte6, 9NV�f
WG)�S/'7&],G+ +t9 '!M , - KX4*9j,�& fRO>QR) .t,w+[K!M _\)F&s9 Qte!S  " e6,�E FJG2OJP�KRQ�I SJT�U�V'WXIXYaW�M K7+-+D)�: V6+DQte6,�'7&(9 f
SDK�&8P7#!,�'\,�VA#!,7VXQ+#FK6Q-K+��: e*9jW7e 9j+ Qte6,[46,7M )�W79 QsP B>,�M #oKXQiQte6,0)�M #�K!VA# V6,p: Q^9�Sx,w++%)!&%,�K6W�e
M ,G46,�M� 

Z= h+h��2S�V k+IXl;UmV'S~@ T���� W7MjK6+ +l: e*9jW7e/9�S.'!M ,7SD,7VXQR+iK!M _\)F&s9 Qte!S09jW K!VA# #FKXQ-KDWw)�S.'*)>V6,�VXQR+5&],pf
M K6Q^9NV6_xQR)D+ KXQ^9j+ %LP*9�V6_xQte6, #�9 46,7&]_*,7V6Ww,iWG)�V6+RQt&LK*9�VXQ��*K!Sx)�V6_xQte6,G+ ,5K7&],�Qte6, KA#*46,wWGQ^9 )�V 46,7M )�W79 QsP
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'7&])?>�,GWGQ^9j)>V+�hQte6,/+p9NV6_�M ,pf^M ,G46,�Mh'7&])?>�,GWGQ^9j)>V+�bQte6, S/$!M Q^9�M ,G46,�Mb'7&])?>�,wW�Q^9j)�V+�{K!VA# Qte6,:%�&],w,G+-Qt&8,�K!S
'7&],G+ ,7&847KXQ^9j)�VDWw)!&�&8,wWGQ^9 )�V� g�KXQ-K/SD,7S7'\,�&8+i9�V6W�M $A#!, Qte6,547K�&(9 )�$6+lWw)!&(&],wW�Q^9j)�V=B�,7M #!+ &8,wv=$*9�&8,�#
%)!&�Qte6,w+-,.)�'*,7&LKXQ^9j)�V6+G 

�  [gi9 c $6+t9j)�V O�)�M 46,�&l@ r�Q Qte6, Sx)�Sx,�VXQ�� Qte6, #�9 c $6+t9j)>V +-)�M 46,7&o9j+ e7K7& #\f�WG) #!,C#Y9NVXQR) Qte6,
E F2G2OXP�KRQ'I SXT�U�VfWXILY.W7MjK6+ + ��e6)X:l,G46,7& �*QR) 9�S.'7&])\46, &8,�$6+ K '*9NM 9 QsPxKFVA#FH>,��F9,'*9�M 9 Q(P[�\Qte*9 +C9j+ '*,79NV6_
%sK6WGQR)!&],C#�)�$XQ 9�V.Qte6,~V6,�K�&!%�$XQt$!&],~9�VXQR) K +-,�'7K7&LKXQR, gi9 c $6+t9j)�V7O>)�M 46,7&�T���� W7MjK6+ +G 

5� - )�V!M 9NV6,�K�&�r #*46,wWGQ^9 )�V	@ r�QdQte6,/SD)�Sx,�VXQ��>Qte6, V6)�V!M 9NV6,�K�&�K #*46,GWGQ^9j)>V '7&],C#�9jW�Q^9j)�V/+-QR,7'6+5K�&8,
WG) #!,C# 9NVXQR) Qte6,4E6F2G2OJP�K Q'I SJT�UmVfWXIXY W7MjK6+ +��FK!M )�V6_D: 9 QteDK!V K!$ �F9�M29 K�&IP +-Q-K!VA#FKFM )�V6, %�$!V6WGQ^9 )�V
: e*9jW7e0Ww)�S.'!$XQR,w+CQte6,/$!'p: 9NVA#!,�#~Qt&LK6W79NV6_ +RQR,�'� }"VDQte6, V6,�K�& %�$XQt$!&],'�>Qte*9j+�: 9�MNM '*,.&],�'!M K7WG,�#
: 9 Qte Qte6, $!'p: 9�VA#!,C#�K #*46,GWGQ^9j)>V W�K!'7K '*9�M 9 Q(P #!,G46,7M )�'\,�# %)!& Qte6,�E F2G��XV�]��+amVfK WG) #!, 9�V/Qte6,
T e6)�S('*) ,��\K!S/'!M ,w+G 
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� ���� � �5��� � ��� 	��
	 � � � ���������Y	

" 9j,�# QR) Qte6,oS09�M ,G+-QR)>V6,w+ %)!& Qte6, - r O>rYT�r - �{Qte6,�&], K�&8,~)\Qte6,�&5V6)>V�f %�$!V6WGQ^9 )�V7K!M�&],Gv=$*9�&],7SD,7VXQR+
%)!& Qte*9j+5Ww)E#!, �

�! �<*5�#�N&'"%��� �8��� yz�m�0�j*4���N� � r�+i'7K�&8Q )8% S09�M ,G+-QR)>V6,.`~) %bQte6, - r O�r T�r - �\Qte6,5r+* u } - O~Ww)E#!,
e7K6+ '*,G,�V.9�V6+RQt&�$!Sx,�VXQR,�# KFVA#~9 QR+ '\,�& %)!&(S K!V6Ww, ,G47K!MN$7KXQR,�#:%)!&bK7'*,7V6W�e!SDK�&;.['7&]) '!M ,�S /(+ ,G,
Qte6,.K6WwWw)>S/'7K!VXP*9�V6_ 3 K6+ ,7M 9�V6, #=,7& %)!&�SDK!V6Ww,(#!)>W7$!SD,7VXQ 0G 

1= j�u"%&'� �N1������ � ���O��� yz�P���R*E�����;"%�^�G�0�w,#�N�l�N�v1 � rl+ '7K�&8QD)8%�Qte6, S.9NM ,w+RQR)�V6, ( &8,wv=$*9N&],�Sx,�VXQ
%)!&�Qte6, - r O�r T�r - ��Qte6, '*,7& %)!&�SDK!V6Ww,[)8%�Qte6,Dr+* u�} - OoWG) #!,x)�V[Qte6, '7K6+ ,7M 9�V6,/'�&8)�'!M ,7S
: 9�M M�'\,.9�S.'7&])\46,C#~)\46,�&{Qte7K6Q5Sx,�K6+�$!&8,�# K6+dQte6, '7K6+-,�M 9NV6,7'�P.K:B�46,�f;%)�M # &],�#=$6W�Q^9j)�V 9NV[Q^9�Sx,
QR) +-)�MN$XQ^9 )�V+��: 9 Qte~Z4C�� M ,G+ + Sx,�Sx)!&8P $6+ K6_*,* 

Z= j�u"%&'� �N1������ � �^�8�N� yz�m�0�j*E����� �P, *4& QG1 *G1�"%��� � (7)!&=Qte6, - r O�r T�r - S.9NM ,w+RQR)�V6,0}!&],Gv=$*9�&],7SD,7VXQ��
)�V6WG, +p$!'!'*)!&8Q %)!&l+p$6+p'*,�VA#!,C# '7K�&8Q^9 W�M ,G+.9 +09NS/'!M ,�Sx,�VXQR,�#���Qte6, '*,7& %)!&�SDKFV6WG, )8%lQte6, Ww)E#!,
: 9�M M>KFM + )$'*,[,�47KFM $7K6QR,C# %)!& K '*,7V6W�e!SDK�&;.~'7&]) '!M ,�S  

�  j�u"%&'� �N1�������� �~�8��� yz�m�0�j*4���N�R"%�^�G�0�v,#���R���v1 *E��9;�0�N&'�N*5� � � " e6, '\,�& %)!&(S K!V6Ww,[)8%%Qte6, V6,�:WG)�S/'\)�V6,�VXQR+0KA# #!,�# 9�V�S09�M ,w+RQR)�V6,a}b: 9�MNM '\,�9�S.'�&8)\46,�# '�PoK�B>46, %)�M # &],C#=$6WGQ^9j)>Va9NVaT�# .
Q^9NSD,'� KFM )�V6_�: 9 Qte�KoZ�C�� &],C#=$6WGQ^9j)>V 9�V�Sx,�Sx)!&8Pa$6+ K6_*,* " e6,~r * u�} - O Ww)E#!, : 9 Qte Qte6,
'7K�&IQ^9jW7M ,0,��7QR,7V6+p9 )�V6+ : 9NMNM '*, &8,�M ,�K6+ ,C#o)�V Qte6,~'7&])?>�,GWGQC:l, '6+t9 QR,\ 
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" e6,Cr+* u } - O/WG) #!, 9j+!#!,w+t9j_�V6,C#[QR)7'*, &�$!V+%�&8)�S Qte6,iWG)�S/SDK!VA# M 9NV6,��7: 9 Qte[$6+ ,7&If #!, B{V6,C#0)�'XQ^9j)�V6+
'7K6+ +-,�# QR) Qte6,.WG) #!, $6+t9�V6_ K!V~9�V!'!$XQR+ BbM , $6+t9�V6_~Qte6, T�e6)>S7'\)a#=K�&�S/#�K�&8+ ,F%�$!V6WGQ^9 )�V7K!M 9 QsPw . +-,�& f
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)8% &8,CBbV6,�Sx,�VXQ.M ,�46,�M +DKFM M )�: ,C#���,�QRW* Dr Sx)!&], WG)�S.'!M ,GQR, M 9j+RQ )8% 9NV!'!$XQR+6BbM , )>'XQ^9j)�V6+���K!M )>V6_ : 9 Qte
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A 3 T�|�`ED *  ��F 3 ,7&]_*,7&�K!VA# #� �T�)�M ,�M MjK� 0�)�W�K!M�K #FK!'XQ^9 46, SD,G+�e�&], B{V6,7SD,7VXQ %)F&�+�e6)�W . eXPA#=&])�f
#*P!V7K!S.9 Ww+G ��
	 68�����JQG1�	 � ��q4��	 �h|*1�/ �A0 �2z � @>| � � *~K�P��f`\|�`= 

A 3 T , |�`ED�F 3  3 ,7MNM �h#� >T�)�M ,�MNM K2��K!VA#�ci *  J,�MjK;9\ hr +-,wWG)�VA#\f�)!& #!,7& '7&]) >R,GWGQ^9 )�V Sx,GQte6)E#7%)!&hQte6,
9NV6Ww)�S.'�&8,w+-+p9,'!M , - KX4*9j,7&IfRO�QR)�.t,w+ ,Gv=$7K6Q^9 )�V6+w ��
	<6O�����JQG1�	 � ��q4��	 ��|'5 � 1'56*m@>1*|\ZX���f`\|�`= 

A T�)�M `�CED # e*9�M M 9�' T�)�M ,�M MjK� *�$!M Q^9@#�9�Sx,�V6+t9j)>V7KFM $!'�: 9�VA# Sx,GQte6)E#!+7%)!& eXP!'*,7&;'*)>M 9jW Ww)�V6+-,�&I47K6Q^9 )�V
M K�:C+w ��
	<6O���^�JQG1�	 � ��q4��	 �h| * � � *>�{@>1�C�CJ���f`�`4C= 

A 0!T D *  X(h �0�K!96KFVA# #� >T�)�M ,7MNMjK� �riV[K!'!'7&]) �F9�SDK6QR,['7&])?>�,GWGQ^9j)>V Sx,GQte6)E#(%)!&hQte6, 9�V6Ww)>S/'7&],G+ +�f
9,'!M , - KX4*9j,7&IfRO�QR)�.t,w+5,Gv=$7K6Q^9 )�V6+G 5$!V!'!$ '!M29j+pe6,�#h 

A * T2C�CED g *~K�&8Q^9NV K!VA# # T�)�M ,�MNM K> r Ww,7MNM f@Ww,7VXQR,�&],C# K #FK!'XQ^9 46, '7&]) >R,GWGQ^9 )�V Sx,GQte6)E# %)!&5Qte6,
9NV6Ww)�S.'�&8,w+-+p9,'!M , `{$!M ,�& ,wv=$7KXQ^9j)�V6+G ��
	 68�����JQG1�	 � ��q4��	 �h1�C�C�C� 
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�
	<6O�����JQG1�	 � ��q4��	 ���\� 5 �"� 5!Zm@b��z*|X���5`�` �  

A " ,%r `*zPD�`� ci " : 9 9G,7MNM � r  3  c,�$!Sx,�M8�dKFVA#�*  r5 �ri&s9j_�$� O�,GWw)�VA#\f@)!& #!,�&D��� � f�+RQ-K '!M , Sx,GQte6)E#!+
%)!&dQte6,ae6,wK6Q0,Gv=$7K6Q^9 )�V�: 9 QteoQ^9NSD,pf #!,7'*,�VA#!,7VXQ�'*)�$!VA#FK�&IPoWG)�VA#�9 Q^9 )�V6+w 
k9e, *4���N� �7"'�
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